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陆交互作用的影响下逐渐扩展。位于长江三角洲地带的近 900 km 的江苏沿岸海










周边自然岩相进行了为期两年（2013 年 7 月起，每半年一次）的岩相潮间带生
物群落物种多样性调查。多维尺度分析和等级聚类分析表明 17 个采样点可以分




























物。自 1963 年以来，齿纹蜒螺的分布范围一直在往北扩张。自 2013 年 7 月以来，
对江苏沿岸大规模的沿岸防护建筑的生态调查发现，这些建筑能够为齿纹蜒螺提








乎相同，但这两个种的壳有明显不同的特征。另外在浙江西门岛发现了 L. aff. 
melanostoma，其壳的特征介于上述两种之间。基于 COI，12S 和 28S 基因的系
统发育研究发现 L. flammea 和 L. melanostoma 遗传上没有显著差异。目前得到的























The Yangtze River Delta is an alluvial plain created by activities of the Yangtze 
River, Yellow River and other rivers in this area. After the last glacial maximum 
(LGM), the Yangtze River Delta gradually expanded under the impacts of interactions 
between ocean and land during the past 10,000 years. Except 40-km rocky shore, the 
coastine of Jiangsu Province which located in this area characterized by ~900 km of 
muddy coastline that is inappropriate for mass settlement of rocky intertidal species. 
With the economic development in the Chinese coastal area, more and more artificial 
infrastructure are built along coastlines for purposes of land reclamation and coastal 
defenses. These coastal defenses has dramaticlly changed the mudflat’s landscape and 
impacts of these structures on intertidal communities could be severe. Here, we tested 
the hypothesis that artificial structures can alter intertidal community composition by 
providing hard substrata for rocky intertidal species, and can serve as “stepping stones” 
that facilitate broad-scale migration of rocky intertidal species and may weaken an 
existing phylogeographic transition for rocky intertial species near the Yangtze River 
estuary. 
(1) With the construction of seawalls along the Jiangsu coast, the original plain 
coastline has been changed to hard-substratum structures, which are appropriate for 
the mass settlement of some rocky shore species. The artificial infrastructure could be 
rapidly occupied by rocky intertidal species. Three-year field ecological surveys of 
rocky intertidal species were performed on artificial structures and nearby natural 
rocky shores since July 2013 (semi-annually, in summer and winter). The results of 
MDS plots and cluster analyses showed that the 17 studied locations were divided 
into three main groups, including northern, central and southern Yangtze River Delta 
groups. Based on the BIO-ENV analysis, the age of an artificial structure (A) and the 
distance from the nearest natural rocky shore (D) were the two most important 
















Generalized Linear Model analyses (GLM) showed that the relationship between 
species richness and D and A were significant. 
(2) The original muddy flat along Jiangsu coast might be the barrier for the gene 
flow of northern and southern rocky intertidal populations. The increasing number of 
coastal defenses could serve as “stepping-stones” for the rocky shore species, and 
promote migration and gene flow of rocky intertidal species between southern and 
northern regions. Phylogeographic analyses of three common species (Siphonaria 
japonica, Littoraria sinensis and Littorina brevicula) found on artificial structures and 
nearby natural rocky shores were conducted using mitochondrial COI sequences. 
Based on haplotype network, pairwise ΦST, Jost’s D and SMOVA analyses, significant 
genetic differentiation was found between the northern and southern populations of 
these three species, while most populations on the artificial structures were clustered 
together with the southern natural rocky shore populations, indicating that the 
populaitions on the artificial structures possibly came from the southern populations. 
(3) Nerita yoldii is a typical warm-water intertidal species in the southeast 
coastline of China. Since 1963, the distribution range of Nerita yoldii keeps changing. 
Since July 2013, ecological surveys along the Jiangsu coastline were conduct once 
half a year, and some conspicuous findings included the fact that the coastal 
infrastructure could serve as the suitable habitat for Nerita yoldii, and then their range 
were further expanded to Xindongzhen (XDZ) located in the middle of Jiangsu 
Province in July 2015. Smaller body size of the XDZ population may indicate their 
settlement is a recent event. Under the coupled impacts of climate change and human 
activities, it could be predicted that the poleward shift of Nerita yoldii will still in 
process and it might be a good biomarker for monitoring impacts of climate changes 
in Chinese coastline. 
(4) In the field surveys along Jiangsu coast, a Littorinidae species Littoraria 
flammea was rediscovered. The penis, pallial oviduct and radula were described. 
These chararistics of L. flammea are quite similar to L. melanostoma. However, L. 
melanostoma were previously recorded only from Fujian Province and southwards 
















of L. aff. melanostoma from Ximendao, Zhejiang Province was found, and the 
characters of its shell were intermediate between L. flammea and L. melanostoma. 
The phylogenetic analyses with three molecular markers didn’t support significant 
separation between L. flammea and L. melanostoma. Present evidence suggests that L. 
flammea might not be a independent species, but only a distinctive morphological 
form of L. melanostoma, which still need further study to confirm. 
 
Key words: Biogeography; Coastal defense structure; Human activities; Littoraria 
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